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Description 

Background of the invention 

1. Field of the invention 

The present invention relates to a pharmaceuti- 
cal composition for oral or rectal administration 
containing urokinase and being improved in 
intestinal absorption. 

More particularly, it is concerned with a phar- 
maceutical composition containing urokinase 
improved in intestinal absorbability comprising 
urokinase and a physiological absorption 
enhancer. 

Urokinase is a fibrinolytic and thrombolytic 
enzyme. Clinically, it is useful as a thrombolytic 
agent for a variety of thrombosis such as cere- 
brovascular obstruction, myocardial infarct and 
pulmonary embolism. It is also used in combina- 
tion with antitumor agents. 

2. Prior art 

The route of administration of drugs is 
classified into divisions such as injectable, oral 
and topical ones. Except for special cases, the oral 
administration is more useful than parenteral 
ones in view of troubles of patient, physician and 
other persons concerned as well as patients 
suffering so far as the same result is produced. 

When orally administered, urokinase is decom- 
posed and inactivated in the stomach by the 
actions of such substances as proteases and a 
gastric acid. Moreover, it is poorly absorbed from 
the intestinal tract Heretofore, it has been 
administered by intravenous injection or by 
intravenous infusion. Although urokinase can be 
administered by these routes of administration 
without decomposition and inactivation, they are 
unsatisfactory in that each administration has to 
be exercised by a physician and the patient 
suffers pain. 

In addition, as urokinase has a half life in blood 
as short as approximately 15 min, maintaining 
urokinase in blood at a given level is difficult and 
effect of the drug is not durable. 

According to Chemical Abstracts Vol. 96 (1982), 
page 460, ref: 129726c in a preliminary study of 
the association of urokinase with liposomes there 
were examined the various factors affecting the 
association of urokinase with liposomes. In par- 
ticular various liposomes were given a positive, a 
negative or no surface charge. During the experi- 
ments there could be demonstrated that posi- 
tively charged liposomes were most efficient in 
retaining urokinase and that urokinase associated 
with positively charged liposomes lysed clots. 

According to Chemical Abstracts Vol. 96(1982) 
pages 403, ref: 168735z urokinase stabilisation in 
oral formulations for thrombosis treatment is 
possible by liposome formation. 

Summary of the invention 

It is an object of th present invention to 
provide a pharmaceutical composition containing 
urokinase highly absorbable from the intestinal 
tract 



Another object of the invention is to provide a 
pharmaceutical composition containing urokin- 
ase improved in intestinal absorbability which is 
slowly adsorbed and produces durable effects, 
s In order to achieve the above-mentioned 
objects the pharmaceutical composition of the 
invention improved in intestinal absorbability 
comprises urokinase and a physiological 
absorption enhancer. 

10 

Brief description of the drawings 

Fig. 1 of the accompanying drawings is a graph 
indicating the urokinase activity in plasma (I U/ml) 
following gastric administration of enteric coating 

is capsule containing a composition of the invention 
according to Example 1 or 3 or a control composi- 
tion. Fig. 2 is a graph indicating a 2 -PI activity in 
plasma (%) following gastric administration of 
enteric coating capsule containing a composition 

20 of the invention according to Example 1 or 3 or a 
control composition. Fig. 3 is a graph indicating 
changes of a 2 -PI activity in plasma following 
gastric or intravenous administration in rats of a 
composition of the invention according to 

25 Example 4 or a control composition, and Fig. 4 is a 
graph indicating changes of a r PI in plasma 
following intraduodenal or intravenous adminis- 
tration in dogs of a composition of the invention 
according to Example 4 or a control composition. 

30 

Detailed description of the invention 

As described above, urokinase, when orally 
administered, is decomposed and inactivated in 
the stomach. Even if the decomposition and 

33 inactivation in the stomach is prevented by such a 
means as the enteric coating, efficiency of the 
absorption from the intestinal tract is low. 

As a result of extensive studies we have found 
that, unexpectedly, combination of urokinase 

40 with higher fatty acids, polyalkylene glycols and 
calcium results in an efficient absorption of the 
urokinase from the intestinal tract by oral 
administration with a high blood level maintained 
for a long period of time. The present invention is 

45 based upon the above finding. 

Accordingly, the invention relates to a phar- 
maceutical composition containing urokinase 
improved in intestinal absorbability comprising a 
therapeutically effective amount of urokinase, 

so and an effective amount of physiological absorp- 
tion enhancer, said enhancer comprising one or 
more higher fatty acids, a polyalkylene glycol 
and a pharmaceutically acceptable calcium 
compound. 

ss Any of the urokinases which are pharmaceuti- 
cally acceptable may be used in the invention. 
Usually human-origin urokinases with a mole- 
cular weight in the range from 25 000 to 60 000 
are employed. 

60 Urokinase contained in the composition of the 
invention may be in natural form or in the form of 
an urokinase-carrying liposome preparation in 
which the urokinase is incorporated into 
innerspac of small lipid particles (liposome). 

65 When urokinase is contained in the c mp sition 
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of the invention in the form of a liposome pre- 
paration, lipids particularly phospholipids suit- 
able for forming liposome are employed as the 
membrane material for the liposome. As the 
phospholipid may use any of naturaland syn- 5 
thetic phospholipids and hydrogenated deriva- 
tives of natural phospholipids. As all of the phos- 
pholipids contain unsaturated fatty acids, it is 
more effective to employ hydrogenated phos- 
pholipids in which the unsaturated fatty acids in 10 
natural phospholipids are saturated with hydro- 
gen. Synthetic phospholipids may also be 
employed, but presently they are too expensive 
to justify economic consideration. 

As typical examples of the phospholipid used is 
in the invention are mentioned soybean licithine, 
yolk lecithine, corn lecithine, cotton seed oil 
lecithine, rape lecithine, phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylinositol, 
phosphatidylserine, phosphatidylglycerol, sphin- 20 
gomyelin and cardiolipin. In addition, hydro- 
genated derivatives of these phospholipids pre- 
pared by conventional procedures are also men- 
tioned. Especialiy preferred are hydrogenated 
derivatives of natural phospholipids from hydro- 25 
genation of soybean, yolk, corn, cotton seed oil 
or rape lecithine. Use of the hydrogenated 
lecithine enables slower absorption of the 
urokinase from the intestinal tract with a longer 
duration of the drug efficacy. 30 

In order to enhance strength of the membrane 
a sterol such as cholesterol or tocopherol may be 
added to the membrane material. 

Sustained release of the drug in the body can 
be adjusted by the addition of a substance giving 35 
negative electric charge such as, for example, 
phosphatide acid or dicetylphosphate. Degrada- 
tion of the liposomal membrane is controlled by 
the presence of such substance. 

The urokinase-carrying liposome preparation <a 
of the invention is prepared by a method known 
per se. For example, a natural phospholipid or a 
hydrogenated derivative of natural phospholipid 
and, if desired, a sterol and a substance giving 
negative electric charge are dissolved in an 45 
appropriate solvent such as chloroform or 
ethanol; an aqueous solution of urokinase is 
added to the solution; the resulting mixture is 
vigorously shaken to give a homogeneous dis- 
persion of the aqueous drug solution; and the so 
solvent is distilled off the dispersion to give an 
urokinase-carrying liposome preparation. The 
liposome preparation thus obtained is washed 
with a physiologically acceptable aqueous sol* 
ution such as physiological saline solution and 55 
then formed into pellets, granules or powders. 

Lyophilization of the urokinase-carrying lipo- 
some preparation of the invention can be carried 
out under conventional conditions. For example, 
it is preferably done by freezing the preparation 60 
at -20 to -80°C and subliming the ice under a 
r duced pressure at or below 40 Pa (0.3 torr). 

In order to form a good lyophilized cake, a 
conventional excipi nt such as mannitol, dextrin 
or glycin may b added. ss 



4 

Preferably higher fatty acids used in the inven- 
tion are thos which contain 10—20 carbon 
atoms, examples of which include capric, tauric, 
myristic, palmitic, stearic, oleic, linolic, linolenic 
and arachidonic acids. Especially preferred are 
unsaturated higher fatty acids containing 1 — 4 
double bonds and 18—20 carbon atoms, for 
example, oleic, linolic, linolenic and arachidonic 
acids. Oleic acid is most preferable. These higher 
fatty acids may be used alone or in combination. 

As examples of the polyalkylene glycols in the 
invention are mentioned polyethylene glycol and 
polypropylene glycol. Degree of polymerization 
of the polyalkylene glycol is preferably in the 
range between 5 and 500. Polyethylene glycol of 
a degree of polymerization of 160 — 200 is 
especially preferred. 

The calcium in the present invention is used in 
the form of a compound acceptable as a com- 
ponent of pharmaceutical formulations. For 
example, it is contained in the composition 
according to the invention in the form of calcium 
chloride, lactate, phosphate or gluconate. 

Part of the above-mentioned higher fatty acid 
may be contained in the membrane material of 
liposome in the urokinase-containing liposome 
preparation of the invention. 

By the presence of the higher fatty acid in the 
membrane the structure of the latter is changed 
so as to enlarge voids in the liposome as com- 
pared with those in the absence of the higher 
fatty acid. Moreover, as the higher fatty acid in 
the membrane is also released when the lipo- 
some is degraded, a synergetic absorption-pro- 
moting effect is produced in combination with 
the higher fatty acids separately present in the 
voids. 

Amount of the higher fatty acid incorporated in 
the membrane is preferably at such a concen- 
tration that it is 5% by weight or higher but no 
micelle of the phospholipid is formed. When 
concentration of the higher fatty acid incor- 
porated is 5% by weight or higher, and prefer- 
ably 10% by weight or higher, there are pro- 
duced results satisfactory for the objects of the 
invention in affinity, stability, sustained release 
and other properties. The concentration should 
be in such a range that the phospholipid remains 
in lamella, structure. Otherwise, it will not be able 
to carry trie drug in the liposome. Higher concen- 
trations of the higher fatty acid incorporated will 
result in formation of micelles in which the phos- 
pholipid will contain the higher fatty acid at the 
center with no liposome formed. In such a case, 
amount of the higher fatty acid incorporated will 
reach about 30% by weight, though it is variable 
depending upon the conditions. Therefore, 
unless the higher fatty acid is incorporated at a 
concentration below the one defined above, no 
liposome will be formed so that efficiency of 
carrying the drug will be extremely low or 
imp ssible. Pref rably, th concentration is 1 5% 
by weight or low r. As the amount f the higher 
fatty acid to be incorporat d in the liposom 
membrane is n t sufficient t achi ve the bjects 
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of the invention, it is desired to add the above- 
mentioned higher fatty acid as a separate com- 
ponent of th composition. 

The ratio of urokinase, higher fatty acids, poly- 
aikylene glycols and calcium to be incorporated in 
the composition of the invention is from 0.02 to 2 
mg, preferably from 0.05 to 0.5 mg of the higher 
fatty acids, from 0.01 to 5 mg, preferably from 0.1 
to 1 mg of the polyalkylene glycols and from 
0.0001 to 0.1 mg, preferably from 0.0005 to 0.005 
mg of calcium per 100 units of urokinase, 
although it is not critical. 

The composition of the present invention is 
formulated for oral or rectal administration by 
conventional procedures. Tablets, capsules or 
suppositories are prepared by adding as needed, 
diluents such as calcium carbonate, calcium 
phosphate, talc, lactose, dextran and starch, 
binders such as arabic gum and tragacanth pow- 
der, lanolin and coconut oil. Since urokinase is 
decomposed and inactivated with gastric juice, it 
is desirable to apply enteric coating to the above- 
described tablets or capsules by conventional 
procedures using, for example, hydroxypropyl- 
methyicellulose phthalate. 

Content of urokinase per tablet, capsule or 
suppository is adequately determined in accord- 
ance with the dosage of urokinase. For example, 
urokinase is administered at a daily dose of at 
least 100 000 — 500 000 units for the treatment of 
thrombosis, for which it is desirable to contain 
30 000—120 000 units of urokinase per tablet, 
capsule or suppository. 

The present invention will be described below 
in more details with reference to examples and 
test examples. 

Example 1 

(1) Preparation of urokinase-carrying liposome 
powders. 

Hydrogenated lecithine, cholesterol and dicetyl 
phosphate are blended at a molar ratio of 7:7:1. In 
a 50-mi egg plant-form flask is placed a solution 
of 50.6 mg of the blend in 15 ml of chloroform. 
The solvent is distilled off by means of a rotary 
evaporator to form a thin film on the inner surface 
of the flask. Then, there is added 6 ml of 1:1 
(volume) mixture of chloroform -.isopropylether to 
dissolve the film, followed by addition of 1 ml of 
phosphate buffer (pH 7.2, 0.1 M> containing 
180 000 units of urokinase. The resulting mixture 
is subjected to an ultrasonic treatment in an 
ultrasonic cleaner of water-bath type at 4°C for 5 
min to a homogeneous dispersion. The solvent is 
distilled at 40°C off the dispersion by means of a 
rotary evaporator until gel is formed. To the gel is 
added 5 mi of physiological solution, and the 
mixture is stirred. Distillation of the solvent is 
continued for additional 10 min to give a lipo- 
some suspension. The suspension is centrifuged 
at 100 000 G for 60 min and wash d with two 
portions of physiological saline solution. The 
pellets thus obtained are suspended in physiolog- 
ical saline solution and subjected to a sterilization 
treatm nttogiv an urokinase-carrying liposome. 



The urokinase-carrying liposome is lyophilized to 
obtain powdered urokinase-carrying liposome. 

(2) Preparation of the composition of the inven- 
5 tion. 

To a suspension of 35 mg of oleic acid in an 
aqueous solution of hardened castor oil are 
added 100 mg of polyethylene glycol 6000 and 0.7 
mg of calcium chloride to a solution, which is 

w lyophilized to give powders. The powders are 
blended with the powdered urokinase-carrying 
liposome to give a composition of the invention. 
The composition in admixture with an approp- 
riate amount of polyethylene glycol and dextran 

is are filled in a gelatin capsule to give an urokinase 
capsule preparation. 

Example 2 

The powdered urokinase-carrying liposome 
20 (containing 60 000 units) prepared according to 
Example 1 (1) is mixed with powders composed 
of 35 mg of oleic acid, 100 mg of polyethylene 
glycol 6000 and 0.7 mg of calcium chloride to 
prepare a composition of the invention. The 
25 composition in admixture with an appropriate 
amount of starch, lactose and arabic gum is 
tableted and subjected to enteric coating to give 
urokinase tablets. 

30 Example 3 

To 10 ml of an aqueous solution containing 
60 000 units of urokinase is added 50 mg of 
polyethylene glycol 6000. The mixture is stirred to 
give a solution, which is lyophilized. The 

35 lyophilized mass is blended with powders com- 
posed of 35 mg of oleic acid, 50 mg of polyethy- 
lene glycol 6000 and 0.7 mg of calcium chloride. 
The blend in admixture of an appropriate amount 
of polyethylene glycol and dextran is filled in a 

AO gelatin capsule, which is subjected to enteric 
coating to give a urokinase capsule preparation. 

Test Example 1 

Absorption test by gastric administration 

45 Wister male rats weighing 200—250 g were 
administered into the stomach respectively with 
an urokinase capsule preparation of the invention 
prepared according to Example 1 (10 000 units, 
referred to as Capsule 1 hereinbeiow), an urokin- 

50 ase composition of the invention prepared 
according to Example 3 (10 000 units, referred to 
as Capsule 2 hereinbeiow) and a control capsule 
preparation of urokinase alone without higher 
fatty acid, polyalkylene glycol and calcium con- 

55 tained (10 000 units, referred to as Capsule 3 
hereinbeiow). Blood was drawn from the animals 
after predetermined periods of time and 
measured for the blood urokinase level using a 
synthetic substrate S-2444, Results are graphi- 

60 cally shown in Fig. 1. 

In Fig. 1, the line with closed circles indicates 
ur kinase activity (I U/ml) in plasma when Cap- 
sule 1 was administer d (av rag in 10 animals), 
the line with closed triangles when Capsul 2 was 

65 administered (average in 10 animals) and the line 
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with open circles when Capsule 3 was adminis- 
tered (average in 10 animals). 

As shown in Fig. 1, the blood level of urokinase 
was rapidly increased in about 1 h after adminis- 
tration of Capsule 1 or Capsule 2, and maintained 
thereafter over 6 h or longer. On the contrary, the 
blood level after administration of Capsule 3 was 
rapidly increased in about 1 h but was rapidly 
decreased thereafter with no duration observed. 

Test Example 2 

Absorption test by intraduodenal (referred to as 
i.d. hereinbelow) administration 

Healthy beagle dogs (7 — 8 months old) weigh- 
ing 9—13 kg were administered by i.d. route 
respectively with an urokinase capsule pre- 
paration of the invention prepared according to 
Example 1 (30 000 units, referred to as Capsule 4 
hereinbelow), an urokinase capsule preparation 
of the invention prepared according to Example 3 
(30 000 units, referred to as Capsule 5 herein- 
below) and a control capsule preparation of 
urokinase alone without higher fatty acid, polyal- 
kylene glycol and calcium contained (30 000 units, 
referred to as Capsule 6 hereinbelow). Blood was 
drawn from the animals after predetermined 
periods of time and measured for blood a 2 -PI (a 2 - 
plasmin inhibitor) activity using a synthetic sub- 
strate S-2251- Results are graphically shown in 
Fig. 2. 

In Fig. 2, the line with closed circles indicates a 2 - 
Pl activity (%) in plasma when Capsule 4 was 
administered (average in 10 animals), the line 
with closed triangles when Capsule 5 was 
administered (average in 10 animals) and the line 
with open circles when Capsule 6 was adminis- 
tered (average in 10 animals). 

As shown in Fig. 2, the a 2 -PI activity was rapidly 
decreased in about 30 min after administration of 
Capsule 4 and maintained thereafter for approxi- 
mately 10 h. It was rapidly decreased also with 
Capsule 5 and maintained for approximately 6 h. 
On the contrary, the Oa-PI activity after adminis- 
tration of Capsule 6 was rapidly decreased in 
about 30 min but returned rapidly to normal level 
with no duration observed. 

As clearly seen from Test Examples 1 and 2 
above, the urokinase composition according to 
the present invention is associated with increase 
in the efficiency of absorption and duration of the 
efficacy of the drug as compared with urokinase 
alone. 

Example 4 

(1) Preparation of a powdered urokinase liposome 
with a higher fatty acid added. 

In 3 ml of chloroform were dissolved 32 mg of 
lecfthine, 15.4 mg of cholesterol and 5 mg of oleic 
acid. The solution was placed in a 50-ml egg 
plant-form flask, to which 3 ml of isopropylether 
was added. The mixture was stirred to a blend, to 
which 1 ml of an aqu ous solution containing 
10 000 units of urokinase was add d. The result- 
ing mixture was subjected to a sonicati n at 4°C 
for 5 min in an ultrasonicat r of wat r-bath type 



to a homogeneous dispersion. The solvent was 
evaporated by means of a rotary evaporator until 
gel was formed. The gel was stirred with 5 ml of 
physiological saline solution. Evaporation of the 
solvent was then continued for additional 10 min 
to give a liposome suspension. The suspension 
was centrifuged at 100 000 G for 30 min and 
washed with two portions f physiological saline 
solution. The pellets thus obtained were sus- 
pended in physiological saline solution and sub- 
jected to a sterilization treatment to give an 
urokinase liposome. The urokinase liposome was 
lyophilized to give a powdered urokinase 
liposome. 

(2) Preparation of an absorption enhancer 

To 35 mg. of oleic acid was added 0.5 mg of 
HCO-60 (polyoxyethylene-hydrogenated castor 
oil) supplied by Japan Surfactant Industry Co., 
Ltd. The mixture was stirred to a blend, to which 
was added 100 mg of polyethylene glycol 6000 
with 5 ml of water. The mixture was vigorously 
stirred to give a homogeneous suspension, to 
which was then added 0.7 mg of calcium chloride. 
After dissolved, the solution was lyophilized to 
give a powdered absorption enhancer. 

(3) Preparation of the composition of the inven- 
tion 

(3-1 ) To a mixture of the powdered urokinase 
liposome (containing 60 000 units of urokinase 
and 136 mg of the powdered absorption enhancer 
respectively prepared in (1) and (2) above was 
added an appropriate amount of polyethylene 
glycol and dextran. The resulting mixture was 
filled in a gelatin capsule, to which was applied 
enteric coating. 

(3-2) To a mixture of the powdered urokinase 
liposome (containing 30 000 units of urokinase) 
and 136 mg of the powdered absorption enhancer 
respectively prepared in (1) and (2) above was 
added an appropriate amount of starch, lactose 
and hydroxypropylcellulose. The resulting mix- 
ture was tableted, and enteric coating was applied 
to the tablet. 

Then, the following tests were run in order to 
confirm the effect of the urokinase composition 
improved in enteric absorbability according to the 
present invention. 

Test Example 3 

Absorption test by gastic administration 

Capsule 7 which was an urokinase-liposome 
composition of the invention prepared according 
to Example 4 (3-1) and a lyophilized preparation 
commercially available were employed. 

Wister male rats weighing 200—250 g were 
administered each with 10 000 units of urokinase 
by gastric route for the capsule preparation of the 
invention or by gastric route or intravenously for 
the commercial preparation. Blood was drawn at 
intervals and assay d for th a 2 -PI (a 2 -plasmin 
inhibitor) activity using a synthetic substrate S- 
2251. 

Results ar sh wn in Fig. 3. The commercial 
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preparation, when administered into the stomach, 
was absorbed to a very low extent to induce 
almost no decrease in the a 2 -PI activity. When 
administered intravenously, there was observed a 
rapid decrease in the activity, which was rapidly 5 
recovered with no duration observed. On the other 
hand, administration of Capsule 7 of the invention 
induced a decrease to approximately 60% after 1 
h, which was lasted over 6 h or longer. 

w 

Test Example 4 

Absorption test by intraduodenal administration 

Capsule 8 whin was an urokinase-liposome 
preparation of the invention prepared according to 
Example 4 (3-1) and a lyophilized preparation is 
commercially available were employed. Healthy 
beagle dogs weighing 9 — 13 kg were administered 
each with 60 000 units of urokinase by duodenal 
route for the capsule preparation of the invention 
or by duodenal route or intravenously for the 20 
commercial preparation. Blood was drawn at 
intervals and assayed for the a 2 -PI (aj-plasmin 
inhibitor) using a synthetic substrate S-2251. 

Results are shown in Fig. 4. The commercial 
preparation, when administered into the 25 
duodenum, was absorbed to a very low extent to 
induce no decrease in the a z -PI activity. When 
administered intravenously, there was observed a 
rapid decrease in the activity, which was rapidly 
recovered with no duration observed. On the other 30 
hand, administration of Capsule 8 of the invention 
induced a decrease to a maximum value of 65% in 
one hour, which was lasted over 10 h or longer. 

In Figs. 3 and 4, the line with open circles 
indicates the results with Capsule 7 or 8 of the 35 
invention and the lines with open squares indicate 
the results with the commercial preparation 
respectively when administered into the stomach 
(Fig. 3) or the duodenum (Fig. 4). The line with 
open triangles indicates the results with the com- 40 
mercial preparation when administered intraven- 
ously. The results are each an average of the 
values obtained in 10 animals. 

According to the present invention, there is 
provided an urokinase composition which can be 45 
administered by enteric route. As described 
above, whereas urokinase alone is absorbed from 
the intestinal tract only to a very low extent, 
combination of urokinase with higher fatty acids, 
polyalkylene glycols and calcium significantly so 
increase the enteric absorption of urokinase. Also 
according to the invention, an urokinase composi- 
tion with which the efficacy of urokinase is lasting 
is provided. Since urokinase is quickly decom- 
posed in blood, it is difficult for the prior-art S5 
method of administration to achieve a duration of 
the efficacy for a long period of time. 

On the other hand, the urokinase in the composi- 
tion of the invention is slowly absorbed from the 
intestinal tract to enable maintaining a high blood 60 
level of urokinase for a long period of time, which 
in turn enabl s th efficacy to last Especially, 
when urokinase is used in the form of an urokin- 
ase-carrying liposome, duration of the efficacy will 



Claims 

1. A pharmaceutical composition for oral and 
rectal administration which composition is 
improved in intestinal absorption and contains 
urokinase comprising a therapeutically effective 
amount of urokinase and an effective amount of 
physiological absorption enhancer, said enhancer 
comprising one or more higher fatty acids, a 
polyalkylene glycol and a pharmaceutically 
acceptable calcium compound. 

2. A pharmaceutical composition containing 
urokinase according to Claim 1 wherein the higher 
fatty acid contains 10 — 20 carbon atoms. 

3. A pharmaceutical composition containing 
urokinase according to Claim 2 wherein the higher 
fatty acid contains 1—4 double bonds and 18 — 20 
carbon atoms. 

4. A pharmaceutical composition containing 
urokinase according to Claim 3 wherein the higher 
fatty acid is oleic acid. 

5. A pharmaceutical composition containing 
urokinase according to Claim 3 wherein the polyal- 
kylene glycol is a polyethylene glycol. 

6. A pharmaceutical composition containing 
urokinase according to Claims 1 — 5 wherein the 
urokinase is an urokinase-carrying liposome pre- 
paration. 

7. A pharmaceutical composition containing 
urokinase according to Claim 6 wherein the urokin- 
ase-carrying liposome preparation is a liposome 
preparation the membrane material of which 
contains a liquid and a higher fatty acid. 

8. A pharmaceutical composition containing 
urokinase according to Claim 6 or 7 wherein the 
lipid is a hydrogenated lecithine. 

9. A pharmaceutical composition containing 
urokinase according to Claim 1 which contains 
0.01—2 mg of the higher fatty acid, 0.01—5 mg of 
the polyalkylene glycol and 0.0001—0.1 mg of the 
calcium compound per 100 units of the urokinase. 

Patentanspruche 

1. Pharmazeutische Zusammensetzung zur ora- 
len und rektalen Verabreichung, die hirtsichtlich 
ihrer Intestinalabsorption verbessert ist und Uroki- 
nase enthalt, gekennzeichnet durch einen thera- 
peutisch wirksamen Gehait an Urokinase und 
einen wirksamen Gehait an einem Verstarkungs- 
mittel fur die physiologische Absorption, beste- 
hend aus mindestens einer hoheren Fettsaure, 
einem Polyalkylenglykol und einer pharmazeu- 
tisch akzeptablen Calciumverbindung. 

2. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruch 1, dadurch gekenn- 
zeichnet, daS die hdhere Fettsiure 10—20 Kohlen- 
stoffatome enthalt 

3. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruch 2, dadurch gekenn- 
zeichnet daB die hohere Fettsaure 1—4 Doppel- 
bindung(en) und 18 — 20 Kohlenstoffatome ent- 
halt. 

4. Urokinasehaltige pharmaz utische Zusam- 
mensetzung nach Anspruch 3, dadurch gekenn- 
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zeichnet, daft di hoher Fettsaure aus Olsaure 
besteht. 

5. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruch 3, dadurch gekenn- 
zeichnet, dafi das Polyalkytenglykol aus einem 
Polyethylenglykol besteht 

6. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruchen 1 bis 5, dadurch 
gekennzeichnet, daS die Urokinase aus einer Uro- 
kinase tragenden Liposomzubereitung besteht. 

7. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruch 6, dadurch gekenn- 
zeichnet, dalJ die Urokinase tragende Liposomzu- 
bereitung aus einer solchen besteht, bei der das 
Membranmaterial ein Lipid und eine hohere Fett- 
saure enthalt. 

8. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruchen 6 Oder 7, dadurch 
gekennzeichnet, daS das Lipid aus einem hydrier- 
ten Lecithin besteht. 

9. Urokinasehaltige pharmazeutische Zusam- 
mensetzung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB sie pro 100 Einheiten Urokinase 
0,01—2 mg hohere Fettsaure(n), 0,01—5 mg de 
Polyalkylengiykols und 0,0001—0,1 mg der Cal- 
ciumverbindung enthalt. 

Revendications 

1 . Une composition pharmaceutique pour fad- 
ministration orale et rectale, ladite composition 
ayant une absorbabiiite intestinale amelioree et 
contenant de I'urokinase, comprenant une quan- 
tite therapeutiquement efficace d'urokinase et 
une quantite efficace d'un agent d'amelioration 
de I'absorption physiologique, ledit agent com- 
prenant un ou plusieurs acides gras superieurs, 



un polyalkyleneglycol et un compose du calcium 
pharmaceutiquem nt acceptable. 

2. Une composition pharmaceutique contenant 
de I'urokinase seion la revendication 1, selon 

5 laquelle I'acide gras superieur contient 10 — 20 
atomes de carbone. 

3. Une composition pharmaceutique contenant 
de I'urokinase seion la revendication 2, selon 
laquelle I'acide gras superieur contient 1 — 4 dou- 

10 bles liaisons et 18 — 20 atomes de carbone. 

4. Une composition pharmaceutique contenant 
de I'urokinase selon la revendication 3, selon 
laquelle I'acide gras superieur est de I'acide olei- 
que. 

is 5. Une composition pharmaceutique contenant 
de I'urokinase selon la revendication 3, selon 
laquelle le polyalkyleneglycol est un polyethyle- 
neglycol. 

6. Une composition pharmaceutique contenant 
20 de I'urokinase selon les revendications 1 — 5, 

selon laquelle I'urokinase est une preparation 
d'urokinase sur support de liposome. 

7. Une composition pharmaceutique contenant 
de I'urokinase selon la revendication 6, selon 

25 laquelle la preparation d'urokinase sur support de 
liposome est une preparation de liposome dont le 
materiau de membrane contient un lipide et un 
acide gras superieur. 

8. Une composition pharmaceutique contenant 
30 de I'urokinase selon fa revendication 6 ou 7, selon 

laquelle le lipide est une lecithine hydrogenee. 

9. Une composition pharmaceutique contenant 
de I'urokinase selon la revendication 1, qui 
contient 0,01—2 mg d'acide gras superieur, 

3$ 0,01—5 mg de polyalkyldneglycol et 0,0001—0,1 
mg de compose du calcium pour 100 unites 
d'urokinase. 
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Fig. 3 
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